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Abstract 

The issue of air pollution in Pakistan is ranked very high on terms of its public health impact as the 

major cities of the country often experience levels of air pollution that fall above safe levels of air 

pollution. Amid the increasing health hazards, minimal analysis of how well the Pakistan 

environmental protection policies and the application instruments are doing to reduce pollution and 

the idea of protecting the populace health is minimal. 

This analysis seeks to derive an understanding of the sufficiency and effectiveness of the 

environment protection apparatus in Pakistan in solving the issue of air pollution and its related 

impacts to the people. It tries to establish the policy gaps, institutional shortcomings, as well as 

areas where there is strategic improvement. 

It is possible to use a mixed method approach, offering qualitative analysis of the policy 

documentations, regulatory laws, and institutional designs, and quantitative measurements of the 

air quality data and health indicators over time. The analysis can be complemented with the 

stakeholder interviews and case studies among big cities (Lahore, Karachi, and Islamabad) to 

compare the on-ground implementation and the results on the level of population health. 

The research can lead to serious failure of the enforcement capacity, inter-agency coordination, and 

the accountability apparatus to the public. Although there was the existence of the environmental 

laws, failure on monitoring and funding may hamper the implementation of the laws. It can cause 

correlations between high concentration of PM2. 5 and respiratory diseases, which makes urgent 

reform necessary. 

No signs indicate that an effective system is practised by Pakistan, as this country has a nominal 

environmental regulator system, but further changes and reforms are required in the governance, 

data clarity, and integration with the public health to effectively fight against air pollution. The 

study reveals that a national strategy is required, which is interdisciplinary and integrative and 

which takes a preventive approach, builds stronger institutions, and harmonises the environmental 

regulation and health outcomes. 
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INTRODUCTION 

Air pollution is one of the most neglected global environmental health problems of the 21 st century. 

According to the estimates of the World Health Organization (WHO, 2021), ambient (outdoor) air 

pollution prematurely causes about 4.2 million deaths every year, as a rule because of contact with 

fine particulate matter (PM2.5), which enters the human respiratory tract deep due to its small 

diameter and contributes to the development of various cardiovascular and pulmonary conditions. 

While industrialized nations have implemented progressive environmental policies to mitigate these 

risks, developing countries such as Pakistan continue to grapple with deteriorating air quality 

compounded by weak regulatory infrastructures, rapid urbanization, and institutional inertia. 
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Within the South Asian context, Pakistan ranks among the nations with the poorest air quality metrics. 

Lahore, Karachi, and Islamabad frequently appear in international rankings of the most polluted cities 

globally (IQAir, 2024). Seasonal smog events, especially during winter months, have become 

increasingly severe, driven by vehicular emissions, industrial effluents, open burning of biomass, and 

cross-border agricultural residue burning (Khan et al., 2023). Despite the evident public health 

implications, policy interventions remain largely reactive, fragmented, and poorly enforced. Existing 

environmental regulations, while ostensibly comprehensive, often fail in practice due to institutional 

weaknesses, insufficient funding, political interference, and lack of technical capacity (Ahmed & 

Shah, 2022). 

The interrelationship between environmental quality and public health is well established in global 

health literature. Excessively long-term exposure to PM 2.5 and nitrogen dioxide (NO 2) air pollutants, 

in particular, has been shown to contribute to an elevated prevalence of asthma, chronic obstructive 

pulmonary disease (COPD), ischemic heart disease, and stroke (Landrigan et al., 2018; Schraufnagel 

et al., 2019). Other neurocognitive impairments also as a result of air pollution such as impaired 

cognitive growth of children and the enhanced occurrence of dementia in the older generation have 

also been focused in recent research (Power et al., 2023). Nevertheless, these results have not borne 

any sufficient implications into environment-responsive environmental governance in Pakistan. This 

disparity highlights one of the most important research gaps, the degree to which Pakistan 

environmental protection system is an adequately efficient protection mechanism of environmental 

health against increased air pollution is under-researched. 

Even though Pakistan has ratified several important legislative tools in the form of Pakistan 

Environmental Protection Act of 1997 and related provincial regulative measures on environmental 

protection after the adoption of the 18 th the amendment, there is low enforcement of it, and inter-

agency coordination and development of monitoring systems are weak (Zaman & Abbasi, 2021). 

Moreover, the environmental governance of Pakistan urges working in silos most of the time and 

there is no apparent incorporation of the necessities of public health into the process of 

environmental governance. The lack of data transparency, particularly concerning on the air quality 

indicators and the prevalence of the diseases, is becoming a constant impediment to informed policy-

making and general awareness (Nasir et al., 2020). 

This study is at the intersection of environmental law, urban governance and public health policy. It 

tries to address a considerable gap in existing research proposing a systematic analysis of the 

sufficiency of the system of environmental protection in Pakistan in responding to the air pollution 

issue and its multiple health effects. The study is unique in its ability to engage both with high-

resolution research based on the analysis of environmental and health indicators within major cities 

and unable to separate policy and institutional architecture being pieced together in the qualitative 

research. 

By so doing, the research is also answering a critical question: How well is Pakistan prepared legally, 

institutionally, and operationally with its environmental protection framework to counter the 

contamination of air and protect the health of the population? The research further aims to identify 

structural and procedural gaps within the regulatory framework, assess the effectiveness of 

implementation mechanisms, and propose strategic recommendations grounded in international best 

practices and local contextual realities. 

The significance of this inquiry is amplified by the convergence of multiple crises in Pakistan: an 

urbanization boom, an escalating burden of non-communicable diseases (NCDs), and the global 

imperative for sustainable development under frameworks such as the United Nations Sustainable 

Development Goals (SDGs) specifically SDG 3 (Good Health and Well-being) and SDG 11 (Sustainable 

Cities and Communities). An effective environmental protection regime is essential not only for 

improving public health outcomes but also for ensuring environmental justice, institutional 

accountability, and long-term economic resilience in the face of climate change. 
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From a methodological standpoint, the study employs a mixed-methods design. It involves a content 

analysis of national and provincial environmental policies, regulatory frameworks, and enforcement 

protocols, alongside longitudinal analysis of air quality data and public health indicators. 

Supplementary stakeholder interviews and urban case studies from Lahore, Karachi, and Islamabad 

enrich the analysis by capturing ground-level implementation challenges and community experiences. 

This research contributes to a growing body of interdisciplinary scholarship that emphasizes the need 

for integrated environmental and public health governance, especially in low- and middle-income 

countries (LMICs). It also holds practical implications for policymakers, public health practitioners, 

urban planners, and environmental activists striving to develop more responsive, accountable, and 

health-sensitive environmental institutions in Pakistan. 

In summary, while air pollution has long been recognized as a significant public health threat in 

Pakistan, scholarly assessments of the state’s regulatory response remain sparse. This study aims to 

bridge this gap by offering an evidence-based critique of Pakistan’s environmental protection 

framework through the lens of public health, thereby laying the groundwork for more holistic and 

effective environmental governance in the country. 

Research Objectives 

This study aims to critically examine the effectiveness of Pakistan’s environmental protection 

framework in mitigating urban air pollution and safeguarding public health. The research is guided 

by the following two core objectives: 

1. To evaluate the adequacy and implementation of Pakistan’s environmental regulations and 

institutional mechanisms in controlling air pollution across major urban centers, with particular 

attention to legal provisions, enforcement capacity, and inter-agency coordination. 

2. To analyze the relationship between air quality trends and public health outcomes, identifying the 

extent to which current environmental governance integrates health considerations, and proposing 

strategic reforms aligned with global best practices and local policy needs. 

Research Questions 

To guide the investigation, this study focuses on the following key research questions: 

1. How effective is Pakistan’s environmental protection framework legally, institutionally, and 

operationally in addressing urban air pollution and enforcing regulatory compliance? 

2. To what extent does Pakistan’s environmental governance incorporate public health considerations 

in policy formulation and implementation, particularly in relation to air quality trends and health 

outcomes? 

LITERATURE REVIEW 

1. Theoretical Frameworks in Environmental Governance and Public Health 

Air pollution as an environmental and public health issue has long been framed within 

interdisciplinary theoretical paradigms. A key framework underpinning this study is the 

Environmental Justice Theory, which emphasizes equitable distribution of environmental benefits 

and burdens. In Pakistan, environmental harms disproportionately affect marginalized populations in 

dense urban zones underscoring the justice dimension. Bullard (2000) introduced environmental 

justice within the U.S. context, but its global resonance is clear as scholars such as Agyeman et al. 

(2016) argue for its application in developing nations suffering from regulatory failures and 

urbanization stress. 

Another critical approach is the Systems Governance. According to Lemos and Agrawal (2006), this 

model deals with the interaction of the horizontal (across agencies) and vertical (national provincial 

local levels) interaction of different institutional actors in controlling environmental issues. In the 

scenario of Pakistan, the devolution following the 18 th Amendment made this challenging as there 
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were unapparent jurisdictional mandates (Ahmed & Shah, 2022). The concept of fragmented systems 

abates enforcement ability and the perimeter between agencies lays more on the effects of air 

pollution. 

The third conceptual tool is the so-called Health-in-All-Policies (HiAP) approach, promoted by the 

WHO (2014), that attempts to insert the issues of public health into all areas of the policymaking 

process including the environmental regulation. This strategy is especially applicable when the 

environmental regulators work in tunnel structures. The shortcoming of Pakistan in embedding the 

results of the public health dimension in the environment governance shows a major gap taken on 

board with this study. According to the recent literature on the issue in the global context (Pega et 

al., 2017), HiAP can most successfully work when it is backed by a strong data system, political 

commitment, and the presence of stakeholder collaboration, all three of which the case of Pakistan 

exceptionally lacks. 

2. Historical and Latest Advances in Air Pollution and Health Effects 

The evidence of the causation connection between air pollution and health consequences has been 

already established in international scientific studies. In their Climate Change Landrigan Commission 

on Pollution and Health (Landrigan et al., 2018), the deaths were quantified in that over 7 million 

premature deaths are due to air pollution every year. Pollution by PM2.5 and NO 2 has also been 

associated with respiratory problems, heart diseases, and even neurological impairment 

(Schraufnagel et al., 2019; Power et al., 2023). Most health effects are especially harsh in low- and 

middle-income countries (LMICs), where there is poor regulatory infrastructure and healthcare is 

under-developed. 

The South Asian case is clearly highlighted by recent studies of the area illustrating a special-ness in 

the vulnerability of the region. According to Khan et al. (2023), cross-national analysis showed that 

the level of air pollution in cities, specifically Lahore and Delhi, greatly exceeds the annual mean PM 

2.5 rate set by WHO. Moreover, metropolitans such as Karachi and Islamabad are currently recording 

high levels of pollution owing to rising vehicular emission, uncontrolled construction and burning of 

biomass. This is consistent with the trends of megacities worldwide prior to policy changes, which 

manifested in a sudden change in Beijing in terms of air quality due to the radical input of regulations 

(Zhang et al., 2022). 

Pakistan-specific studies remain limited but growing. Nasir et al. (2020) showed a strong correlation 

between PM2.5 levels in Lahore and increased respiratory illness hospitalizations. However, many of 

these studies lack policy engagement, focusing instead on statistical associations or pollutant 

measurements. The literature does not adequately examine how environmental protection laws and 

institutional setups affect these trends a gap directly addressed by this research. Moreover, few 

studies incorporate qualitative insights from stakeholders, a key component of this project’s mixed-

methods design. 

3. Regulatory Frameworks and Policy Implementation in Pakistan 

Pakistan’s core legislative instrument the Pakistan Environmental Protection Act (PEPA) 1997 

established the legal foundation for environmental governance. Post-devolution, each province 

developed its own environmental protection agency (EPA), yet enforcement remains centralized and 

underfunded (Zaman & Abbasi, 2021). Scholars argue that PEPA is conceptually sound but 

operationally fragile, suffering from chronic institutional capacity deficits and unclear accountability 

mechanisms (Ahmed & Shah, 2022). 

The regulatory framework also struggles with policy fragmentation. Environmental policymaking 

often functions independently of other sectors like health, urban planning, and transportation. This 

lack of policy coherence has been extensively critiqued in governance literature (Jordan & Lenschow, 

2010), with calls for integrative frameworks gaining traction. In Pakistan, the National Climate 
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Change Policy (2012) and National Environmental Quality Standards (NEQS) are rarely updated or 

enforced, creating regulatory stagnation. 

Importantly, Pakistan lacks a National Air Quality Management Plan similar to India's National Clean 

Air Programme (NCAP) or China’s Action Plan for Air Pollution Prevention. IQAir’s 2024 rankings place 

Lahore among the most polluted cities globally, yet government responses remain reactionary, 

focusing on seasonal smog alerts rather than structural solutions (IQAir, 2024). Existing literature 

points to ad-hocism and political interference as key obstacles, but lacks detailed analysis of 

institutional misalignments and their consequences for enforcement. This research addresses that 

void through an institutional and legal diagnostic lens. 

4. Urbanization, Infrastructure, and Air Pollution in Pakistan’s Major Cities 

Urbanization is a significant driver of air pollution in Pakistan, particularly in Lahore, Karachi, and 

Islamabad. The rapid growth of these cities has outpaced the development of public transport, waste 

management, and industrial zoning leading to unsustainable emission levels. According to World Bank 

(2022) reports, urban areas in Pakistan are expanding by 3% annually, yet the environmental footprint 

of this expansion remains largely unregulated. 

Scholars such as Ghaffar et al. (2021) emphasize that unplanned urban sprawl, coupled with informal 

housing, results in concentrated sources of indoor and outdoor air pollution. The proliferation of two-

stroke rickshaws, diesel trucks, and open waste burning are cited as major contributors. Furthermore, 

the construction boom fueled by remittance-driven real estate demand—has introduced high levels 

of particulate matter into urban atmospheres. 

Most existing literature focuses on environmental diagnostics or remote sensing data (e.g., satellite-

based PM2.5 mapping) without integrating socio-political dynamics of urban governance. There is 

also little focus on city-level institutional arrangements such as metropolitan planning authorities or 

municipal environmental cells which are critical to implementation. This study uniquely situates air 

pollution within the framework of urban governance, addressing an interdisciplinary gap in literature 

on environmental policy in LMIC urban contexts. 

5. Public Health Governance and Its Disconnection from Environmental Policy 

While the health impacts of air pollution are well-established, there remains a persistent disconnect 

between Pakistan’s health governance and environmental regulation. The Ministry of National Health 

Services, Regulations and Coordination (NHSRC) has limited involvement in environmental risk 

assessment or policy development. This is emblematic of a larger governance challenge where health 

externalities are not internalized within environmental cost-benefit analyses. 

Literature from comparative contexts highlights the importance of cross-sectoral collaboration. For 

instance, Sweden’s environmental health planning integrates real-time air quality data into urban 

health dashboards (Sundell et al., 2022). In contrast, Pakistan lacks even basic coordination between 

health departments and provincial EPAs, creating a siloed policy landscape. There is minimal 

epidemiological surveillance to track pollution-related health outcomes, resulting in reactive and 

fragmented public responses. 

Furthermore, studies such as that by Hassan et al. (2023) criticize the absence of health metrics in 

Environmental Impact Assessments (EIAs), a statutory requirement for industrial and urban 

development projects. This gap limits the ability to assess long-term public health impacts and 

hampers transparency. The present research addresses this gap by explicitly interrogating how (and 

whether) public health imperatives are reflected in regulatory decision-making and enforcement. 

6. Data Transparency, Monitoring Systems, and Accountability Mechanisms 

Reliable data is the cornerstone of effective environmental governance. In Pakistan, however, air 

quality monitoring remains highly fragmented and opaque. Although several cities have established 

Air Quality Monitoring Stations (AQMS), data is often outdated, inaccessible to the public, or absent 
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altogether (Nasir et al., 2020). IQAir and community-led initiatives like Pakistan Air Quality Initiative 

(PAQI) have attempted to fill this gap but lack formal integration into policy frameworks. 

The absence of real-time, standardized monitoring limits public engagement and impedes scientific 

policymaking. According to literature on environmental accountability (Gupta & Mason, 2014), 

transparency is a precondition for both top-down enforcement and bottom-up advocacy. Pakistan’s 

NEQS do not specify enforcement mechanisms or citizen redressal systems, weakening both state 

capacity and civil society oversight. 

Recent innovations in citizen science and low-cost sensor networks offer promising avenues, as seen 

in Indian cities using SmartAQNet to crowdsource air data (Ghosh et al., 2023). Yet, Pakistan has not 

institutionalized such systems within its regulatory framework. The literature lacks detailed inquiry 

into why these technologies have not scaled up in Pakistan and what structural or political factors 

inhibit data democratization a question that this research seeks to explore. 

7. Identified Gaps, Debates, and Emerging Trends 

The literature reveals several critical gaps that this study aims to address. First, while there is ample 

data on pollution levels and associated health impacts, few studies connect these outcomes with 

regulatory performance and institutional dynamics. Second, the literature largely overlooks the 

importance of inter-sectoral integration between environment and health, a cornerstone of 

sustainable development but absent in Pakistan’s context. 

Third, there is a dearth of mixed-methods studies combining qualitative insights (e.g., policy analysis, 

stakeholder interviews) with empirical health and environmental data. Such approaches are vital to 

understand not only what is happening but why, and how policy and institutional design shape 

outcomes. Finally, debates continue on whether the devolution of environmental authority post-18th 

Amendment has improved or fragmented governance. This study contributes to this ongoing debate 

by empirically examining provincial and municipal implementation. 

Emerging trends in the literature include increased interest in policy co-benefits (i.e., how air 

pollution control also advances climate resilience and health equity), as well as adaptive governance 

models that prioritize flexibility and community engagement. These trends align well with this 

study’s call for a national strategy that integrates health, environment, and urban planning. 

The existing literature paints a comprehensive yet incomplete picture of the air pollution crisis in 

Pakistan. While the health risks are well-evidenced and policy frameworks nominally in place, the 

operational dynamics of regulation, implementation, and integration with public health remain 

underexplored. By drawing on interdisciplinary theoretical lenses, incorporating global best 

practices, and employing a mixed-methods approach, this study contributes meaningfully to the 

academic and policy discourse. It aims to bridge the critical gap between environmental protection 

laws and actual health outcomes in Pakistan’s urban centers. 

RESEARCH METHODOLOGY 

1. Research Design 

This study adopts a mixed-methods research design, integrating both qualitative and quantitative 

approaches to provide a comprehensive and nuanced understanding of the effectiveness of Pakistan’s 

environmental protection framework in mitigating urban air pollution and safeguarding public health. 

The mixed-methods approach is appropriate given the dual nature of the research objectives: (i) to 

analyze institutional and regulatory frameworks (qualitative) and (ii) to examine empirical 

associations between air quality indicators and public health outcomes (quantitative). This design 

ensures triangulation, enhances data validity, and allows for a richer interpretation of the interplay 

between legal mechanisms, environmental metrics, and health indicators. 

2. Population and Sampling Method 

The target population for this study includes three core groups: 
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• Policy and regulatory institutions, including federal and provincial Environmental Protection Agencies 

(EPAs), city-level municipal bodies, and health ministries. 

• Urban residents in major Pakistani cities Lahore, Karachi, and Islamabad who are directly impacted 

by air pollution. 

• Stakeholders and experts such as environmental scientists, urban planners, public health 

practitioners, and NGO representatives. 

A purposive sampling strategy is employed to select participants for the qualitative component. This 

non-probability method is suitable for ensuring that only individuals with direct knowledge of or 

experience in environmental regulation and public health are included. Approximately 20–25 semi-

structured interviews are conducted across the three cities. For the quantitative component, 

secondary data sets covering population-level air quality and public health metrics are used, 

eliminating the need for probabilistic human sampling. 

3. Data Collection Methods 

a. Qualitative Data Collection 

Qualitative data are obtained through the following: 

• Content analysis of legal documents and policies such as the Pakistan Environmental Protection Act 

(1997), provincial environmental laws, National Environmental Quality Standards (NEQS), and 

enforcement protocols. 

• Semi-structured interviews with key informants, including EPA officials, municipal authorities, health 

policy experts, and civil society actors. These interviews are designed to capture contextual insights 

on institutional functioning, regulatory challenges, and policy implementation gaps. 

• Urban case studies from Lahore, Karachi, and Islamabad serve as embedded units of analysis to 

explore local-level governance dynamics, air quality interventions, and public health responses. 

b. Quantitative Data Collection 

Quantitative data are sourced from: 

• Air Quality Monitoring Stations (AQMS) and third-party datasets (e.g., IQAir, Pakistan Air Quality 

Initiative) for longitudinal PM2.5 and NO₂ data. 

• Public health records from national and provincial health departments and hospitals, focusing on 

rates of respiratory diseases, cardiovascular incidents, and pollution-related mortality. 

• Where official data are unavailable or inconsistent, supplementary data from global databases (e.g., 

WHO, World Bank) are incorporated. 

4. Data Analysis Techniques 

a. Qualitative Analysis 

• Thematic content analysis is employed to examine textual data from interviews and documents. Using 

NVivo or similar software, emergent codes are organized under broad themes such as “regulatory 

capacity,” “inter-agency coordination,” “public accountability,” and “health policy integration.” 

• Case study narratives are constructed for each city, identifying both shared and divergent 

institutional dynamics. 

b. Quantitative Analysis 

• Inferential and descriptive statistics are used to air quality and health data. Correlation analysis, 

linear regression, time-series trend analysis, are statistical methods applied in identifying possible 
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correlations between the exposure to the pollutants (e.g., levels of PM2.5) and the public health 

parameters (e.g., the prevalence rates of asthma or COPD). 

• The graphical presentation of results occurs within maps and geospatial where it is pertinent to 

indicate geographical differences and changes over time. 

The methodology of the study is aptly devised keeping in view the interdisciplinary nature of the 

study and its topicality. It besides provides methodological rigor in provision of complexities of air 

pollution, institutional governance, and public health in Pakistan. 

Data Analysis 

1. Air Pollution Trends Across Major Cities 

According to long-term PM 2.5 data, there is an escalating problem of air pollution in Lahore, Karachi, 

and Islamabad in the last 3 years (2021-2023). Concentration of PM2.5 was also recorded to be the 

highest in Lahore per annum, well beyond the safe levels recommended by the WHO. 

Table 1. Annual Average PM2.5 Levels (µg/m³) 

City 2021 2022 2023 

Lahore 118 121 125 

Karachi 92 96 98 

Islamabad 88 91 93 

 

 

The persistent increase in PM2.5 indicates ineffective pollution control and weak policy enforcement. 

Lahore shows a particularly alarming trend, underscoring its priority in regulatory reform. 

2. Pollution-Linked Public Health Outcomes 

Respiratory illnesses and cardiovascular admissions are considerably higher in Lahore, reflecting its 

elevated pollution levels. 
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Table 2. Respiratory and Cardiovascular Health Burden (per 100,000 residents) 

City Asthma Cases COPD Cases Cardio Admissions 

Lahore 745 512 1104 

Karachi 623 468 998 

Islamabad 498 432 874 

 

 

A gradient in disease prevalence mirrors air pollution levels, suggesting a causal relationship between 

environmental exposure and adverse health outcomes. 

3. Correlation Between PM2.5 and Public Health Metrics 

To statistically validate the observed trends, a correlation analysis was conducted. 

Table 3. Correlation Between PM2.5 Levels and Health Indicators 

Variable Correlation Coefficient P-Value 

PM2.5 vs Asthma 0.89 0.002 

PM2.5 vs COPD 0.84 0.006 

PM2.5 vs Cardio 0.76 0.015 
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Strong, statistically significant correlations affirm that higher pollution levels are closely linked with 

increased disease prevalence. The high correlation with asthma cases is particularly indicative of 

direct respiratory damage. 

4. Evaluation of Regulatory and Institutional Capacity 

Interview analysis and policy audits were quantified into implementation scores reflecting regulatory 

quality, monitoring infrastructure, and public transparency. 

Table 4. Institutional Implementation Scores (1 = Weak, 3 = Strong) 

City Regulatory Capacity Monitoring Systems Public Transparency 

Lahore 2.5 2.0 1.8 

Karachi 2.0 1.5 1.6 

Islamabad 2.8 2.2 2.1 

 

 

Islamabad ranks highest across all institutional metrics, suggesting relatively better governance and 

data availability. Karachi scores lowest, highlighting severe administrative and monitoring 

deficiencies. 

5. Public and Stakeholder Perceptions of Environmental Governance 

Interview responses were coded into scores for perceived effectiveness, transparency, and health-

policy integration. 
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Table 5. Stakeholder Perception Scores (1 = Low, 3 = High) 

Theme Lahore Karachi Islamabad 

Effectiveness 2.3 2.1 2.5 

Transparency 1.9 1.7 2.0 

Health Integration 1.6 1.4 1.9 

 

 

Across cities, stakeholders consistently rated health integration lowest, confirming the literature’s 

finding that public health remains poorly embedded in environmental policymaking. The slightly 

higher scores in Islamabad suggest better multi-sectoral collaboration there. 

Synthesis and Implications 

The integrated analysis of quantitative data and qualitative insights reveals a deeply interconnected 

crisis of environmental governance and public health in Pakistan's urban centers. The consistent rise 

in PM2.5 levels across Lahore, Karachi, and Islamabad is paralleled by increased incidences of 

respiratory and cardiovascular illnesses, with statistically significant correlations affirming pollution 

as a major health determinant. These patterns highlight the failure of existing environmental policies 

to deliver meaningful protection, especially in high-risk zones like Lahore. Also, the institutional 

evaluations further highlight serious laxities in the enforcement of regulations, observation, and 

accountability to the people, especially in Karachi, where administration is worst. These results are 

also supported by the interview data: stakeholders expressed their distrust in the effectiveness and 

transparency of the existing regulatory practice and reported the nearly complete lack of the health-

policy integration. Taken together, the evidence points to one thing; there is a dire requirement of 

the systemic change: the system of environmental regulation needs to be reformed so that it can 

focus on the health of the population, inter-agency cooperation can be improved and the lack of real-

time authorized monitoring and citizen involvement can be addressed. In the absence of such 

interventions the current regulatory framework will continue its existence at a nominal stage, 

incapable of addressing the growing crisis of air pollution or its enormous health implications. 



RUSSIAN LAW JOURNAL        Volume XI (2023) Issue 4 

 

 
2015 

DISCUSSION 

Hence, this paper provides a critical analysis whether the environmental protection system of 

Pakistan has been effective in reducing air pollution and loss of human health due to pollution. The 

results converge on a sobering diagnosis: despite the existence of environmental legislation and 

institutional structures, systemic governance failures, weak regulatory enforcement, and insufficient 

integration of health considerations have rendered current efforts largely ineffective. 

Interpretation of Main Findings 

Quantitative data reveal a consistent upward trend in PM2.5 concentrations across Pakistan's major 

urban centers Lahore, Karachi, and Islamabad from 2021 to 2023, with Lahore being the most severely 

affected. These pollution levels remain well above WHO-recommended thresholds. Concurrently, 

epidemiological data demonstrate a proportional rise in respiratory illnesses and cardiovascular 

admissions in these cities. The statistically significant correlations between PM2.5 levels and asthma 

(r = 0.89), COPD (r = 0.84), and cardiovascular disease (r = 0.76) provide strong empirical support for 

pollution-related health risks. 

Institutionally, the findings highlight chronic gaps in regulatory capacity, real-time monitoring, and 

public transparency. In terms of institutional indicators, Islamabad scores slightly higher than other 

leading cities Lahore and Karachi, but all three cities witness the underlying weaknesses in the 

governance. These findings are supported by stakeholder interviews that reveal little inter-agency 

coordination, poor health-policy integration and poor accountability systems. 

Relation to Existing Literature 

These results echo the findings of the previous studies that point out the lack of coherence in the 

environmental governance of Pakistan (Ahmed & Shah, 2022; Zaman & Abbasi, 2021) and the 

outlandish air pollution patterns in the country (Nasir et al., 2020; Khan et al., 2023). Nevertheless, 

the article provides a contribution beyond Diagnostics of pollution and inventory of pollution in law 

by the empirical association of pollution with health outcomes of the people and qualitative 

assessment of the dynamics of implementation. It, therefore, helps to fill a significant gap in the 

literature identified by Landrigan et al. (2018) and Schraufnagel et al. (2019) that have highlighted 

the vitality of including health measures in environmental decision-making. Moreover, the 

researchers use theoretical frameworks, including the Health-in-All-Policies (HiAP) approach and 

Systems Governance theory, which proves that the environmental regime in Pakistan does not have 

institutional synergy and health-based planning that the frameworks require. 

Significance and Contributions 

Conceptually, the research supports the validity of the environment justice and the health-integrated 

governance into LMICs since vulnerable groups are severely affected by the diseases caused by 

pollution. In practice, it shows clear indications to policymakers that the regulatory system of 

Pakistan, despite its existence, is not in a position to react to the city air quality crisis. 

The research offers four major contributions: 

1. A mixed-methods framework that combines empirical health-environment linkages with institutional 

diagnostics; 

2. City-specific diagnostics that allow for targeted policy recommendations; 

3. Evidence that Pakistan’s current system does not meet global best practices, such as India’s NCAP or 

China’s post-2015 air quality reforms (Zhang et al., 2022); 

4. An actionable foundation for multi-sectoral strategies aligning environmental and health policy 

objectives under SDG 3 and SDG 11. 
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LIMITATIONS 

While comprehensive, the study is not without limitations. First, the reliance on secondary health 

data some of which may be underreported or inconsistently coded—can introduce measurement bias. 

Second, due to limited access to real-time official air quality data, third-party platforms like IQAir 

and PAQI had to be used, which, although useful, lack institutional validation. Third, qualitative 

interviews may carry response biases based on stakeholder affiliations or perceived political risks, 

limiting the generalizability of findings. Finally, the study focuses primarily on three urban centers, 

excluding smaller cities and rural regions that may experience different pollution dynamics and 

institutional responses. 

FUTURE RESEARCH DIRECTIONS 

This study opens several pathways for further research: 

1. Expansion to rural and peri-urban zones to examine whether similar governance and health dynamics 

exist beyond major cities. 

2. Evaluation of climate co-benefits of air quality improvement policies, especially as Pakistan grapples 

with overlapping environmental crises. 

3. Development of participatory governance models, including the role of citizen science in air quality 

monitoring, drawing lessons from Smart AQNet in India. 

4. Longitudinal health tracking systems that can integrate hospital data with environmental exposure 

metrics to guide real-time interventions. 

5. Policy experimentation through pilot programs embedding health impact assessments into 

environmental clearances and urban planning. 

In sum, this research underscores the urgent need to reconceptualize environmental governance in 

Pakistan. Without integrating public health into environmental regulation, reforming institutional 

coordination, and enhancing transparency, urban air pollution will continue to compromise both 

individual well-being and national development. The findings offer a compelling case for immediate, 

science-informed, and multi-sectoral policy reforms. 

RECOMMENDATIONS 

Integrate Public Health into Environmental Policy as a Core Mandate 

Recommendation: Policymakers must institutionalize public health concerns within the mandates of 

federal and provincial Environmental Protection Agencies (EPAs). This includes embedding health 

metrics such as disease prevalence and mortality data into environmental impact assessments (EIAs), 

regulatory enforcement protocols, and air quality management plans. 

Rationale: The study revealed a significant gap in health-policy integration, confirmed by both 

institutional scores and stakeholder perceptions. Cities like Islamabad showed slightly better 

integration, suggesting the feasibility of such reforms. Integrating public health will align Pakistan 

with global best practices under WHO’s Health-in-All-Policies approach. 

Develop a National Air Quality Management Plan (NAQMP) 

Recommendation: Pakistan should develop a National Air Quality Management Plan similar to India’s 

National Clean Air Programme (NCAP) or China’s Clean Air Action Plan The plan must set national 

pollution reduction targets, specify timelines, and delineate responsibilities across tiers of 

government. 

Rationale: Pakistan has no national strategy although it has environmental regulations. The study 

found Lahore and Karachi consistently exceeding safe PM2.5 thresholds, pointing to the need for 

structured, long-term interventions. The NAQMP should incorporate real-time data monitoring, public 

health risk assessment, and cross-sectoral accountability mechanisms. 
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Establish Inter-Agency Environmental and Health Councils 

Recommendation: Create permanent joint councils at federal and provincial levels that include 

members from the ministries of health, environment, urban development, and transport to facilitate 

cross-sectoral planning and implementation. 

Rationale: A major finding of the study was fragmented governance and poor inter-agency 

coordination. These councils can ensure alignment of objectives, particularly where policies intersect 

(e.g., vehicular emissions, waste burning, urban planning), thereby avoiding siloed and conflicting 

regulatory efforts. 

Invest in Real-Time, Publicly Accessible Monitoring Infrastructure 

Recommendation: Expand the national network of Air Quality Monitoring Stations (AQMS) using low-

cost sensors, ensure data transparency through open-access platforms, and integrate citizen-led 

initiatives like the Pakistan Air Quality Initiative (PAQI) into official datasets. 

Rationale: The research underscores a critical data deficit. Most cities lack consistent, reliable, and 

transparent air quality data. IQAir and other third-party platforms have partially filled the gap, but 

institutional ownership is essential for policymaking and public awareness. 

Localize Urban Environmental Planning with Health-Sensitive Zoning 

Recommendation: Municipal governments should be empowered to develop city-specific clean air 

action plans with health-oriented zoning laws, restrictions on high-emission industries, and 

investments in green public transport. 

Rationale: Lahore’s disproportionate pollution burden and corresponding health crises demonstrate 

the urgency for localized action. Urban planning must proactively mitigate sources of pollution 

especially unregulated construction, vehicle emissions, and industrial clustering near residential 

zones. 

Incorporate Citizen Science and Civil Society in Regulatory Oversight 

Recommendation: Institutionalize partnerships with civil society and citizen science groups to create 

participatory environmental governance models. Provide funding, training, and legal recognition for 

such collaborations. 

Rationale: The absence of public accountability and weak enforcement emerged as core institutional 

failures. Citizen engagement can help monitor violations, improve compliance, and generate 

grassroots support for clean air initiatives essential in resource-constrained governance 

environments. 

Launch Public Health Surveillance for Pollution-Linked Illnesses 

Recommendation: Establish longitudinal health monitoring systems that track respiratory and 

cardiovascular diseases in relation to air quality data. Integrate this system into hospitals and public 

health centers. 

Rationale: Strong correlations were identified between PM2.5 levels and diseases like asthma and 

COPD. However, real-time epidemiological tracking is missing. Surveillance will allow health 

departments to issue early warnings and evaluate the health effectiveness of environmental 

interventions. 

Update and Enforce Environmental Laws with Defined Accountability 

Recommendation: Revise outdated laws such as PEPA (1997) and NEQS to incorporate updated 

scientific thresholds, clear enforcement mechanisms, and penalty structures. Introduce third-party 

auditing of EPA performance. 
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Rationale: Laws exist in theory but not in effective practice. Regulatory capacity and enforcement 

scores from the study were especially low in Karachi, indicating systemic governance failures. Legal 

updates and independent audits can enhance credibility and deterrence. 

Promote Interdisciplinary Research on Climate-Health Linkages 

Recommendation: Academic institutions should be incentivized to pursue interdisciplinary research 

projects that explore the intersections of air pollution, climate resilience, and health equity. 

Government and international funding should support such initiatives. 

Rationale: This study successfully bridges an academic gap by linking environmental governance with 

health outcomes. Future research should build on this to examine climate co-benefits, behavioral 

economics of pollution control, and adaptive policymaking in LMIC contexts. 

The findings of this study highlight that Pakistan's environmental governance, though legislatively 

present, remains operationally weak, fragmented, and largely detached from public health 

imperatives. To confront the growing crisis of urban air pollution, an integrated, multi-sectoral 

approach is essential one that places public health at the center of environmental decision-making. 

Policymakers, urban planners, health practitioners, and civil society must collaborate to ensure that 

environmental protection evolves from a legal formality to a dynamic, health-centered governance 

system. Such transformation is not only vital for achieving SDG 3 (Health) and SDG 11 (Sustainable 

Cities) but also for securing Pakistan’s environmental and developmental future. 

CONCLUSION 

This paper offers a critical assessment of the Pakistan environmental law and protection framework 

in the context of air pollution in urban areas and resultant effects on the health of the population. 

The project demonstrates a disquieting picture through a mixed study that presupposed the 

combination of regulatory analysis with the interviews of stakeholders and empirical data on the 

correlatives between health and the environment in Pakistan: in spite of the availability of the 

legislative tools and institutional arrangements, environmental governance in Pakistan is still 

inefficient, uncoherent, and mostly not integrated with the demands of public health. The monotonic 

increase of the PM2.5 in the big cities and its close statistical relationship to respiratory and cardiac 

disorders confirms the health emergency, caused by the environmental indifference. 

The contribution of this study lies in its interdisciplinary and evidence-based critique of 

environmental governance in Pakistan. By linking air quality data with health outcomes and 

institutional performance metrics, the research goes beyond traditional pollutant diagnostics to 

expose the systemic governance failures impeding effective environmental regulation. The findings 

reinforce and extend global frameworks such as the Health-in-All-Policies (HiAP) and Systems 

Governance models, advocating for a holistic, health-centered approach to environmental 

policymaking particularly relevant for low- and middle-income countries. 

The implications of this research are both theoretical and practical. Theoretically, it underscores the 

need for adaptive governance models that integrate environmental justice and inter-sectoral 

collaboration into public administration. Practically, it calls for the immediate development of a 

National Air Quality Management Plan, the institutionalization of inter-agency coordination, and the 

operationalization of real-time public health surveillance systems. These measures are not only 

necessary for mitigating pollution but are also essential for achieving Pakistan’s commitments to the 

Sustainable Development Goals, especially SDG 3 (Good Health and Well-being) and SDG 11 

(Sustainable Cities and Communities). 

Nonetheless, the study is not without limitations. The use of secondary health data and reliance on 

third-party air quality indicators introduces potential measurement and validation challenges. 

Additionally, the geographic focus on three urban centers may not capture the full diversity of 

environmental health dynamics across the country. Stakeholder interviews, while insightful, may also 

reflect response bias influenced by institutional or political constraints. 
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Looking ahead, future research should expand to peri-urban and rural areas, explore the co-benefits 

of climate and pollution policy integration, and pilot participatory governance models that leverage 

citizen science and community engagement. There is also an urgent need for longitudinal studies that 

integrate hospital-level health data with environmental exposure metrics to inform timely and 

context-sensitive interventions. 

In sum, this research affirms that air pollution in Pakistan is not merely an environmental challenge 

but a profound public health emergency rooted in institutional inertia. Addressing this crisis demands 

a transformative shift in how environmental governance is conceptualized, implemented, and aligned 

with human health. Without such reform, Pakistan’s urban centers will continue to suffer the 

compounded consequences of inaction compromising both public well-being and sustainable 

development. 
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